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q \ AIR INFILTRATION PREVENTION IN BUILDINGS 

"bac kground of the invention 

This invention is directed to a method for reducing 
infiltration of air into a residence or other building, 
5 which reduction in air infiltration results in a 

reduction in heating and cooling requirements. 

In insulating a building it has been the prior 
practice to reduce the infiltration of air into and 
within the building by applying caulk to fill some gaps 
10 between boards, voids and other locations where air would 

otherwise have an opportunity to seep into the building 
= =3 and from one location in the building to another 

UJ location. For example, between two components of a 

] : J! double stud supporting a window header, there is 

typically a small gap in places where the two surfaces do 
not lay completely flat against each other. It has been 
|== the practice to apply a strip of caulk along such seams 

:L in order to fill in any gaps where air would tend to have 

m an opportunity to flow. A disadvantage of this approach 

^=20 has been that this filling in of gaps provides is 

f s incomplete and, particularly over time as the abutting 

pieces move relative to each other, further gaps are 
formed which allow air to nonetheless flow between the 
abutting components. Caulk does not expand and contract 
25 sufficiently to keep such gaps sealed through seasonal 

cycles . 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improved method for reducing air infiltration in a 
30 building. 

Briefly, therefore, the invention is directed to a 
method for reducing air infiltration in a building having 
a frame comprising wooden components, the method 
comprising applying glue to abutting wooden surfaces to 


V 


2 


AIN 1732 
PATENT 


provide a seal between such surfaces to prevent air flow 
between such surfaces. 

Other objects and features of the invention will be 
in part apparent and in part pointed out hereinafter. 

BRIEF DESCRIPTION OF THE FIGURES 

Fig. l/is a perspective view of a wall panel system 
treated in accordance with the method of the invention. 


Fig. 2 is a schematic view of a joint treated in 
accordance with the method of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

One aspect of this invention involves installation 
into a building, during construction, of an energy- 
packaging in which various abutting surfaces in the 
building are glued to each other. This is in contrast to 
applying a substance such as caulk essentially only fills 
in gaps between abutting surfaces, but does not bind and 
seal the gaps like glue does. By gluing such surfaces 
together, an actual seal is created between the surfaces 
which more completely blocks the flow of air between such 
surfaces. Furthermore, by gluing such surfaces together, 
longer lasting air infiltration is imparted to such 
surfaces which withstands minor movement of such surfaces 
relative to each other, and normal expanding and 


The invention involves applying glue to bind wooden 
components known as double plates together in a building 
as shown in Fig. 1, to block air infiltration between the 
two plates. The glue is applied once the frame and 
exterior sheeting of the building is in place, but prior 
to installation of fiber insulation. Glue is applied 
between double studs which support, for example, window 
and door headers to bind the two studs together and 
prevent air infiltration between them. Glue is applied 
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where surfaces of wooden components abut at corners of 
wall frames at, for example, a 90° angle as shown in Fig. 
1 and other corners. Glue is applied at abutting 
surfaces at subfloors and where subfloors meet exterior 
wall plates. Glue is applied where floor joists abut 
other surfaces, as shown in Fig. 2. Glue is applied 
where bandboards surfaces abut other surfaces. Glue is 
applied at most surfaces where two-by- fours and other 
wooden components abut each other and other surfaces. 
Optionally, glue is applied to joints in air ducts. The 
effect of the foregoing is to form a permanent seal 
between all of the aforementioned surfaces which seal 
blocks the flow of air between such surfaces. It is 
preferred that a seal is created at the majority of the 
above -described abutting surfaces, more preferred that a 
seal is created at 85% of the above-described abutting 
surfaces, most preferably that a seal is created at all 
of the above -described abutting surfaces within the 
building. This reference to, for example, "majority of," 
"85% of," and "all of the above-described surfaces" is 
intended to convey that where, for example, two 2 -by- 4s 
lay on top of each other, glue is applied to "all" of the 
abutting length. This is not intended to convey that 
"all" of the abutting surface area is sealed. To seal 
the entirety of the abutting surfaces of two 2-by-4s, it 
is necessary to apply glue to the entire length of 
contact, but not to the entire flat contacting surfaces 
of the respective boards. The same concept applies to 
the reference to "majority" and "85%" in this sentence. 
What is critical is to create a seal at the majority of, 
85% of, or all of, the abutting surfaces, to seal the 
majority of, 85% of, or all of the gaps between such 
surfaces, which does not require application of glue to 
the entirety of such surfaces. 
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In carrying out the gluing of surfaces together, the 
glue preferably is a hydrocarbon- based adhesive 
containing petroleum distillates, more preferably an 
aromatic hydrocarbon-based adhesive, still more 
preferably a benzene derivative based adhesive, most 
preferably a naphthalene- and benzene-based adhesive. 
One preferred glue is commercially available from Glidden 
Company under the trade name "Liquid Nails." This glue 
contains petroleum distillates, polymers with petroleum 
naphtha, benzene, 1 , 3 , -diethenyl- , polymer with 1,3- 
butadiene and ethenylbenzene, carbonic acid, calcium 
salt, kaolin, solvent naphtha, light aliphatic, quartz, 
3 -methylpentane , 2 , 2 -dimethylbutane , 2 , 3 -dimethylbutane, 
and 2 -methylpentane . The preferred glue has elastomeric 
properties which allow it to expand and contract as the 
wooden components expand and contract. 

Because this glue, as contrasted with caulk, has the 
ability to expand and contract as abutting surfaces 
expand and contract, the integrity of the seal between 
abutting surfaces is not compromised as the building 
undergoes normal expansion and contraction due to changes 
in temperature. Sealing a house by this method has been 
determined to reduce air infiltration by about half. 

In another embodiment of the invention, the 
foregoing sealing operation is carried out in combination 
with application of insulating material around windows 
and doors, behind electric boxes at exterior walls, and 
at wire and pipe holes at exterior walls and interior 
attic walls. The preferred material for this optional 
operation is that which is commercially available from 
Owens Corning under the trade designation "Pink Seal." 

In accordance with this invention it is preferred to 
reduce air infiltration to less than about 0.7 air 
changes per hour, preferably to less than about 0.5 air 
changes per hour. 
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A second optional aspect of this invention involves 
testing for air infiltration after a first phase of 
sealing and further sealing with glue where air 
infiltration is determined not to have been prevented. 
During construction of a home, this energy package is 
installed and the home is tested for air infiltration 
prior to installation of fiberglass insulation. Testing 
involves temporary installation of a blower door into an 
exterior doorway in the home. This blower door 
essentially pulls a vacuum on the house to detect and 
quantify leaks. One then examines the house throughout 
with a smoke stick while the blower is in operation in 
order to detect any significant leaks, representing air 
infiltration, and then seals such leaks using glue. In 
many instances this operation is not performed because 
there is sufficient confidence in the first sealing 
operation. 

A third aspect of this invention involves a link 
among an insulation installer, a lending institution, and 
new home purchaser, which link is essentially a method of 
increasing the potential size of the purchaser's home. 
Lending institutions are prepared to lend a greater 
amount of money to the purchaser of a home having the 
above-noted air infiltration package because the 
purchaser's utility bills will be reduced by, for 
example, 20% over the life of the home. The purchaser is 
therefore able to purchase a larger home. 

EXAMPLE 

Three homes under construction were sealed in 
accordance with the method of the invention after all of 
the trusses, floors, and exterior wall panels were in 
place. In particular, glue available under the trade 
designation "Liquid Nails" was applied between the 
following abutting surfaces: double plates, double 
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studs, studs and headers, corner surfaces of wall frames, 
subfloors and exterior wall plates, bandboard surfaces 
and subfloors, bandboards and plates, and two-by-fours. 
A high density ceiling insulation package was installed 
in each of the three homes . A fourth home under 
construction was prepared with a standard R-38 ceiling 
insulation package without application of glue between 
abutting surfaces to serve as a control home for 
comparison. 

A blower door was installed in a door to each of the 
four homes. Upon operation of the blower door, the 
control home was determined to undergo 0.95 air changes 
per hour. The three homes prepared in accordance with 
the invention underwent 0.52, 0.24, and 0.62 air changes 
per hour, for an average of 0.46 air changes per hour. 
By comparison of 0.9 5 air changes to 0.4 6 air changes, it 
is evident that air infiltration was reduced by more than 
50%. 

As various changes could be made in the above 
embodiments without departing from the scope of the 
invention, it is intended that all matter contained in 
the above description shall be interpreted as 
illustrative and not in a limiting sense. 


